Differential expression of two galactinol synthase isoforms LcGolS1 and LcGolS2 in developing lentil (Lens culinaris Medik. cv CDC Redberry) seeds.
Galactinol synthase (GS, EC 2.4.1.123) catalyzes the transfer of a galactosyl residue from UDP-galactose to myo-inositol to synthesize galactinol, a precursor for raffinose family oligosaccharides (RFO) biosynthesis. Screening, a cDNA library constructed with RNA isolated from developing lentil seeds, with partial GS genes resulted in identification of cDNA clones for two isoforms of GS, LcGolS1 (1336 bp, ORF-1002 bp, 334 amino acids) and LcGolS2 (1324bp, ORF-975bp, 325 amino acids) with predicted molecular weights of 38.7 kDa and 37.6 kDa, respectively. During lentil seed development, LcGolS1 transcripts showed higher accumulation during 26-32 days after flowering (DAF) corresponding to seed desiccation, while LcGolS2 showed maximum accumulation at 24 DAF, prior to increase in LcGolS1 transcripts. GS enzyme activity was maximum at 26 and 28 DAF and corresponded to galactinol accumulation, which also increased rapidly at 22 DAF with maximum accumulation at 26 DAF. Substrates for GS activity, myo-inositol and glucose/galactose were present in high concentrations during early stages of seed development but gradually decreased from 20 DAF to 32 DAF when galactinol concentration increased coinciding with increased GS enzyme activity.